In this paper, a method is presented to find generalized inverse (g-inverse) of Atanassov's intuitionistic fuzzy matrix (AIFM). Also, the idea of standard basis for Atanassov's intuitionistic fuzzy vectors is introduced. Some results regarding the g-inverse of AIFM are studied. An application of g-inverse is provided at the end of the paper.
Introduction
The generalized inverse ( g -inverse) is a generalization of the inverse of matrix to the case of a singular or a non-square matrix. Like the inverse of matrices, the g -inverse of matrices is important in a variety of applications such as control, robotics, signal processing and associative memories.
Initially, fuzzy set theory was proposed by Zadeh 1 as a means of representing mathematically any imprecise or vague system of information in the real world. In fuzzy set theory, there were no scope to think about the hesitation in the membership degrees which is arise in various real life situations. This situation is overcome by invention of Atanassov's intuitionistic fuzzy sets (AIFSs) by Atanassov 2 . Here it is possible to model hesitation and uncertainty by using an additional degree. The fuzzy matrix have been proposed to represent fuzzy relation in a system based on fuzzy sets theory. Several authors presented a number of results on fuzzy matrices 3, 4, 5, 6, 7, 8 . Pal and Shyamal 9, 10 shown several properties on fuzzy matrices and interval-valued fuzzy matrices. Dehghan et al. 11 give two ideas for finding the inverse of a fuzzy matrix, 'scenario-based' and 'arithmetic-based'. In the first idea, they will consider a real matrix A, which is derived from a fuzzy matrix Ã and define the fuzzy inverse with respect to scenarios. In the second idea, they try to find a fuzzy matrix B as the inverse of fuzzy matrix Ã , such that
I B A= ⊗
, where Ĩ is the fuzzy identity matrix.
Nanda
12 studied intuitionistic fuzzy relations over AIFSs. Using the concept of AIFSs, first time Pal 13 introduced Atanassov's intuitionistic fuzzy determinant (AIFD) and Atanassov's intuitionistic fuzzy matrices (AIFMs). Using the idea of AIFSs and AIFD Pal et al. 14, 15, 16 studied several properties of AIFMs. Latter on Sriram 17 studied semi ring of AIFMs. Mondal and Samanta 18 gives the idea of Atanassov's generalized intuitionistic fuzzy sets (AGIFSs). Using the concept of AGIFSs, Bhowmik and Pal 19 introduced AGIFMs with some properties and studied on Atanassov's intuitionistic circulant fuzzy matrix. Perhaps first time Bhowmik et al. 20, 21 introduce the definition of generalized Atanassov's interval-valued intuitionistic fuzzy sets and studied several properties on it. Khan and Pal 22 introduced the concept of generalized inverse for AIFMs, minus ordering and shown many results on it.
The authors of 3, 4 , defined generalized inverse of fuzzy matrix and based on this definitions they have produced several results. To the best of our knowledge no algorithms are available to determine the generalized inverse of fuzzy matrix. In this paper, we studied generalized inverse of AIFM and presented a simple algorithm to evaluate it. A rectangular system of Atanassov's intuitionistic fuzzy relational equations has been solved using g -inverse of AIFM.
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Preliminary Definitions
Here we recall some preliminary definitions regarding the topic.
By a fuzzy matrix, we mean a matrix over a fuzzy algebra. A fuzzy algebra is a mathematical system ,.) , ( A fuzzy matrix can be interpreted as a binary fuzzy relation, which is defined as follows.
Definition 1. (Fuzzy matrix)
A fuzzy matrix (FM) of order n m× is defined as 〉 〈 Fuzzy set was not enough to study the hesitation about the membership degree of an element in a set. For dealing this situation Atanassov [2] introduced intuitionistic fuzzy sets, which is defined below.
Definition 2. (Atanassov's intuitionistic fuzzy set)
An AIFS A is defined as an object of the form 
and the product of
In our further work we use some special types of AIFMs, which are defined as follows.
Definition 6. (Null AIFM)
An AIFM is null if all elements of it are zero, that is, all elements are 〉 〈0,0 and it is denoted by 
Comparison between AIFMs have an important role in our work, which is defined below.
Definition 9. (Dominance of AIFM)
Let As fuzzy matrices, the AIFMs are the only invertible matrices and then
where P is an AIFPM. The operations addition (+) and multiplication (.) are defined on n V as follows:
Atanassov's Intuitionistic Fuzzy Vectors
The system n V together with these operations of componentwise addition and multiplication forms Atanassov's intuitionistic fuzzy vectors space (AIFVS). 〈S .
An example of 3
V and its spanning set is given below. The examples of independent and dependent set of vectors are given below.
Here the set S is an independent set. If not
It is not possible to find any F ∈ β α , such that the corresponding coefficients on both sides will be equal. That is, 
Generalized Inverse
In this section, the generalized inverse of an AIFM is investigated. Algorithm (To find the g -inverse of an AIFM A )
Step 1: Check whether the non-zero rows of AIFM A form a standard basis or not for the row space of A.
Step 2: If non-zero rows form a standard basis then find some AIFPM P such that APA=A.
Step 3: Choose an AIFM R such that RA=A.
Step4: Then PR is a g-inverse of A. 
That is,
Conversely, let
, then for a pair of matrices A and X , if the product AX is defined so, 
Conclusion
We introduced the concept of standard basis for AIFVs. Also, a method to find the g-inverse of an AIFM is described. The g-inverse does not exist for all AIFMs. The condition for the existence of the g-inverse are discussed in this paper. A suitable application of ginverse is also provided. More investigation is required for the existence of g-inverse of all AIFMs. If we replace max-min operations by t -norm and t -conorm, then we obtain another kind of g-inverse of AIFM. In the next paper we try to prove some related properties of g-inverse of AIFM.
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